June 24, 1952 J. LAMB 2,601,663 
SHIP'S FUNNEL WITH MEANS FOR RAISING FUNNEL GASES 
Filed April , 1949 2 SHEETS--SHEET 1 

I Iil I ii I 
m IIi I ' i I,I 
I 1!1 II I Iii_. 
--I .... r- - 

I I  I 
Inven'ror: John Lmb 



June 24, 1952 J.t.AMB 2,601,663 
SHIP'S FUNNEL WITH MEANS FOR RAISING FUNNEL GASES 
Filed April 5, 1949 2 SHEETS--SHEET 2 

I 

Fio» 5 

(nventor: John 
Ni Artorneu 



Patented June 24, 1952 2,601,663 

UNITED 

STATES 

PATENT 

OFFICE 

2,601,663 
SHIP'S FUNNEL WITH MEANS FOR RAISIN( 
FUNNEL GASES 
John Lamb, London, England, assignor fo Shëll 
Development Company, San Francisco, .CaHf., 
a corporation of Delaware 
Application April 5, 1949, Serial No. 85,526 
In Great Britain April 22, 1948 

1 
The invention relates fo improvements in ships' 
funnels, and is particularly concerned with an 
improved funnel construction for raising funnel 
gases emerging from a funnel fo prevent or minl- 
mize such gases from being drawn down onto the 
deck of a ship. 
In the design and building of ships the problem 
of counteracting the tendency of smoke, ash, and 
combustion gases ,discharged from the ship's 
ïurmel (herein collectively referred to as funnel 
gases) fo be drawn down over the deck .art of the 
funnel when the ship is in forward motion, owing 
fo the relatively low pressure produced imme- 
diately behind the funnël, has received a good 
deal of attention, but proposais hitherto advanced 
bave incurred sbstantial, and in many cases 
prohibitive disadvntages. One such proposal 
volves increasing the height of the funnel suffi- 
ciently fo prevent the funnel gases from teing 
drawn down over the deck, but since a funnel 
of this height would be out of keeping with the 
lines of the vessel to the point of unsightliness, 
this solution must be regarded as impracticable. 
Other proposais involve the use of fans or blowers 
to produce a forced draft or a deflecting air 
stream, and yet another proposal involves wash- 
ing the funnel gases, a fart or blower being used 
to draw the furmel gases through the washing ap- 
paratus. Expedients which require the use of 
fans, blowers or other impelling means having 
moving parts are objectionable on accourir of their 
expense in installation and operation, and the 
maintenance which they require. 
The present invention provides a simple effec- 
tive unobtrusive and inexpensive arrangement 
which can ,be applied fo ship's funnels of con- 
ventional design, for lifting the funnel .gases clear 
of the deck. 
According fo the invention, air from the at- 
mosphere immediately surrounding the funnel 
near the top thereof is drawn in large volumes 
into an air intake chamber at the top of the 
funnel and ai least partially surrounding the 
furmel under draft of naturally occurring at- 
mospheric pressure; the air is then accelerated 
and flowed as a constricted air current forming 
an air sheath at least partially sïïrrounding the 
current of funne] gases, for an appreciable verti- 
cal distance; and the air is then discharged as a 
constricted current upwardly at high velocity in 
the form of an air sheath surrounding at least the 
rear or leeward side of the ascending current of 
funnel gases at the point of emergence of the lat- 
ter from the top of the funnei, thereby mparting 
a powerful upward movement to the funnel gases 
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2 
and effective]y preventing their passage down- 
ward onto the deck of the ship. The air is 
warmed by passage as a constricted air sheath 
near to the current of funnel gases, whereby its 
5 velocity is further increaSed. Passage of the air 
into and through the air intake chamber under 
its own draft is achieved by dr.awing the air in 
from the forward or windward side of the funnel. 
Either the air intake chamber or the constricted 
10 flow channel through which the air current is dis- 
charged upwardly, or b0th, may surround the 
funnel completely, forming a coplete air intake 
sheath and a complete air discharge sheath, re- 
spectively. In the preferred embodiment a com- 
15 plete air discharge sheath is employed, i. e., the 
upward air current enclöses or boxes in the as- 
cending current of funnel gases on ail sides. An 
important advantage of the invention is that no 
fans, blowers, or 0ther power driven machinery 
20 is required, and the äir is takëi3 in and discharged 
entirely by natural draft, Which is the result of 
atmospheric pressure due fo wind or the forward 
movement of the vessel. This method, moreover, 
. involves the discharge of large quantifies of air 
25 upwardly, and should be distinguished from pro- 
posals utilizing fins, anes, or other airfoils for 
deflecting funnël gases and atmospheric air, for 
examp]e, horizontally, and from proposais suit- 
able only for high speed vehicles with short 
30 funnëls wherein atmospheric air is drawn in at a 
point remote from the top of the funne] and no 
appreciable .acceleration of the air velocity is ef- 
fected. 
For effecting the above-mentioned air flow the 
35 funnel is equipped at least near the top thereof 
with a double walled sheath providing between 
said walls an air intake chambe external to the 
funnel and closed ai ifs ]ower end, the outer wall 
of the chamber having one or more air intake 
40 Ports 0pening to the outside atmosphere ai the 
forward or windward side, and the chmbeï c0m- 
municating with a restricted air discharge chan- 
riel formed by a second, upright double walled 
sheath extending upwards through an appïeci- 
45 able vertical distance ai least to the upper edge 
of the funnel , said channei ibeing open at its appel" 
end to the 0utside atmosphere near to the funnel 
and disposed ai least around the rear or leeWard 
hall thereof and having a cross-sectional area 
50 substantially less than ttlat Of the air inake 
chamber. It will be underst0od that the inner 
wall of either or both of said watl sheaths may le 
identical With the funnel Wàll, although in the 
usual and preferred installation b0th wa]ls are 
55 separate from the funnel. Moreover, it:ïs' 
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3 
ferred that the sheaths surround the funnel com- 
pletely, forming an annular air intake chamber, 
and an annular air discharge channel, both the 
chamber and channel extending completely 
around the funnel; the thickness of the air dis- 5 
charge sheath is then marie substantially !ess 
than that of the air intake sheath. The term 
"thickness" is tobe understood as relating to the 
shortest distance between the walls of the sheath 
af ,any given point. One of the walls of the first i0 
sheath is preferably continuous with, e. g., in- 
tegral, with a corresponding wall of the second 
sheath, thereby facilitating the flow of .air. 
The pressure of the air on the forward or wind- 
ward side of the funnel when the ship is in for- 15 
ward motion or exposed to wind, respectively, 
causes air to enter the aforesaid air intake cham- 
ber or sheath through the air intake ports. The 
air moves to the rear or leeward side of the ïunnel 
through the chamber or communicating passage- 20 
way and is forced upwards through the aforesaid 
air discharge channel or sheath, whence it 
emerges into the atmosphere as a well-defined, 
upwardly directed current disposed ai least 
around the rear or leeward hall of the funnel. 25 
Owing to the fact that the area of the air dis- 
charge channel is less than that of the air intake 
chamber, the air is accelerated in its upward fiow 
through the former, and the air current is thus 
discharged into the atmosphere at a velocity sur- 30 
ficient to lift the funnel gases, thereby tending 
to prevent them from being drawn into the low- 
pressure region behind or to the leeward of the 
funnel. 
Whfle it is hot necessary, for the purpose of 35 
lifting the funnel gases at the rear of the funnel, 
that the current of ascending air be discharged on 
all sides of the current of funnel gases, it is pre- 
ferred to employ an annuiar air current by pro- 
viding the funnel with an air discharge sheath 40 
surrounding the whole of the funnel since .an up- 
ward movement of air surrounding the whole of 
the emerging funnel gases bas been round te be 
more effective than one which is disposed around 
a part only of the gases. Such an arrangement, 45 
further, prevents funnel gases from being wafted 
or drawn downward onto the deck in the event of 
a following wind or a crosswind. 
It is customary in ships to suïround the funnel 
proper with ,an outer casing, and it is to be un- 50 
derstood that the term "funnel" as used herein 
means the funnel proper through which the com- 
bustion gases from the furnace are exhausted, 
and are hot the said outer casing. Where such 
an outer casing is provided, the aforesaid air in- 55 
take and air discharge sheaths may advanta- 
geously be inserted in the space between the 
funnel and the outer casing. In this embodiment 
of the invention the outer wall of one or ,both of 
tha said sheaths may be constituted by the wall 60 
of the said outer casing. 
Where the aforesaid sheaths are located in 
close proximity to the funnel, or where they are 
located in the space between the funnel and an 65 
outer casing, the temperature of the air as it 
passes through the air intake sheath is raised 
and this increases the velocity at which the up- 
ward current emerges from the air discharge 
sheath, thus enhancing the lifting effect. 70 
The invention will be further described by ref- 
erence to the accompanying drawings forming 
a part of this speEification and illustrating two 
preferred embodiments thereof, wherein: 
Fig. 1 is. a vertical sectional view of a funnel 75 

4 
equipped with the walled structures according 
to the invention; 
Fig. 2 is a plan view of the funnel; 
Fig. 3 is a horizontal sectional view, taken on 
line 3--3 of Fig. 1; 
Fig. 4 is a side elevation view of ä modified 
construction; and 
Fig. 5 is a detail seitional view taken on line 
-- of Fig. 4. 
leferring fo Figs. 1-3, 5 represents a cylin- 
chical furmel of circular cross-section, sur- 
rounded by the usual cylindrical outer casing 5 
of elliptical cross-sectional shape, and provided 
with infernal structural braces 7. A smaller 
auxiliary stack 8, for example for discharging 
galley smoke, may be mounted within the main 
funnel 5. As shown in Fig. 2 there may be a . 
bracket 8' near the top for steadying the aux- 
iliary stack. The annular space between the 
funnel and casing may serve as a vent for dis- 
charging air from the stokehold. 
An elliptical, upright steel wall 9 af the top 
of the funnel and mounted between the furmel 
and the casing extends to a height slightly above 
the top of the funnel 5. It is provided with ver- 
tical and radial guide plates 18, which may bave 
fianges at the top, bottom and one vertical side 
for stiffening, and are secured to the elliptical 
wall 9 only, e. g., by welding. An annular plate 
or ring II ïs welded both to the bottom of the 
wall 9 and to the casing 6. The air intake cham- 
ber, here illustrated as a com!olete armulus, is 
formed by an air intake sheath which comprises 
the casing 5 and wall 9 above the ring II. One 
or more, e. g., six air intake ports 12, prefera- 
bly in the form of vertical slots, are provided in 
the forward part of the casing 6 forming the 
outer wall of the air intake sheath and above 
the ring I I. 
The casing 6 bas an upwardly and outwardly 
inclined closing ring 13 at the top, affording sup- 
port to an annular, inclined roof or cover 14. 
The latter is connected to an elliptical, upright 
steel wail 15 closely spaced from the wali 9 and 
extending upwardly to the height of the top of 
the wall 9. An annular and, preferably, inclined 
o» frusto-conical wall or ring 17 may be welded 
to the bottom of the wall 15. to close the radially 
outer portion of the air intake sheath, although 
this ring 17 is optional and may be omitted, it 
being noted that the space above the air intake 
sheath and outside of the wall 15 is closed by the 
roof 14 and closing ring 13. The wal]s 9 and 15 
constitute the air discharge sheath and the space 
between these walls is the air discharge channel. 
It should be noted that the air discharge sheath 
is hot mere]y a discharge opening, but extends 
upwardly through an appreciable distance. 
It is evident that when the vessel is in forward 
motion atmospheric air in front of the casing 6 
causes air to enter the air intake sheath through 
the ports 12. This air moves to the rear of the 
air intake sheath and is forced upwards into 
the air discharge sheath, wherein its velocity is 
increased and whence it emerges upwardly as an 
air current surrounding and spaced from the 
funnel gases emerging from the funnel 5. Ac- 
celeration of the air cintrent is primarily due to 
the fact that the thickness of the air discharge 
sheath is substantially less, e. g., one-third of, 
the thickness of the air intake sheath. Wa- 
ing of the air from the funnel gases plays some 
part in accelerating the air. This accelerated 
air current lifts funnel gases and prevents or 
minimizes the downflow of funnel gases onto the 
deck behind the funnel. The additional air from 
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the stokehold or other compartment within the 
ship .which rises between the tunnel  and the 
casing 6 escapes af the top between the tunnel 
 and the Wall 9 and provides an additional 
ward stream of air, the velocity of which is de- 
termined largely by ifs temperature and assists 
usually only sligihtly in lifting the tunnel gases; 
this additional stream of air may be dispensed 
with. 
In order to provide ïor the case in which the 
ship is moving astern, or in which the ship is 
moving forwardly but af a lower velocity than 
a following wind, the curer wall of the air in- 
take sheath may be provided with air intake 
ports af ifs rear side as well as af its forward 
side, valves or sealing members being provided 
for both sers of ports in order fo close which- 
ever is, for the rime being, toward the leeward 
side and not needed for admitting air. Likewise, 
ports and valves may be provided round the 
whole periphery of the curer wall of the sheath 
to provide for a strong wind in any direction. 
It will be understood that where ports are pro- 
vided e!sewhere than af the forward side of the 
tunnel, for the arrangement fo be generally ef- 
fective in all cases, the air discharge sheath 
should surround the tunnel. 
Such a construction is shown in Figs. 4 and 
wherein the internal structure is like that pre- 
vious!y described for Figs. 1-3 but the air dis- 
charge sheath is slightly longer, affording a 
longer zone for warming the air. The curer cas- 
ing $is provided with air intake ports |2a round 
the whole periphery, each port having a shutter 
|8 for individual operation. Itis thereby pos- 
sible to open the shutters fo windward in any 
direction. 
The shutters |8 may be actuated as desired. 
Itis possible to operate them automatically by 
arranging them as pressure-responsive shutters. 
Thus, each shutter may be pivotally mounted for 
rotation about a separate vertical shaft |9 se- 
cured to casing $ and disposed somewhat fo one 
side of the center of the shutter, whereby the 
shutteï tends to swing fo the closed position 
shown whenever the pressure on the inside of 
the casing is greater than that on the outside, 
and vice versa. Tubular rubber sealing cushions 
0 may be fixed to off-set portions 6a and 6b of 
the casing to insure closing despite a loose fit in 
the pivotal mounting, and a weak leaf spring 2|, 
mounted on the inner face of the shutter, yield- 
ably urges it fo the closed position. The shut- 
ters will be closed when the pressures on the in- 
side and outside are approximately equal, but 
will open when, due to win or the movement of 
the ship, the outside atmospheric pressure ex- 
ceeds that in the intake chamber. 
The relative thicknesses of the air intake and 
air discharge sheaths must be such as fo insure 
adequate lifting of the tunnel gases in normal 
steaming conditions. The required ratio of 
thickness may, for example, be of the order of 
3:1. In an actual ship with a tunnel  of 11 feet 
in diameter and an elliptical curer casing 6 hav- 
ing major and minor diameters of 16 feet 6 
inches and 14 feet 6 inches, respectively, the fol- 
lowing" arrangement bas, for example, been 
round effective: The inner wall 9 of both 
air intake and air discharge sheaths is formed 
by an elliptical plate having major and minor 
diameters of 15 feet and 1,3 feet, respectively, and 
extending from the tunnel top fo a depth of 9 
feet. The curer wall of the air intake sheath is 
constituted by the curer casing wall 6, and the 
curer wall |6 of the air discharge sheath is an 
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elliptical plate having major and miner diame- 
ters of 15 feet 6 inches and 13 feet 6 inches, re- 
spectively, extending frcm the tunnel top fo a 
depth of 2 feet. The thickness of the air intake 
5 sheath is thus 9 inches and that of the air dis- 
charge sheath is 3 inches. The casing wall bas 
six air intake ports |2, each 1 foot wide and 4 
feet 6 inches in height. 
I claim as my invention: 
to 1: In combination with an upright ship's tun- 
nel, first wall means comprising inner and curer 
upright walls separate from and spaced from 
said tunnel defining a confined air intake cham- 
ber external to said tunnel and near an upper 
15 part thereof; che or more air intake ports in said 
wall means opening fo the outside atmosphere 
ai least on the forward side of said tunnel; sec- 
ond wall means defining an air discharge chan- 
riel of constricted transverse width extending 
20 vertically along said tunnel for an appreciable 
height ai least partially surrounding said tun- 
nel, said discharge channel having a horizontal 
cross-sectional area substantially less than that 
of the air intake chamber and being located sub- 
25 stantially at the top of the ïunnel, open at the 
top to the outside atmosphere at least on the 
rear side of said tunnel substantially at the 
height of the top thereof and in communica- 
tion with said air intake chamber. 
30 2. The combinaton according to claire 1 
wherein the air intake chamber is beneath the 
air discharge channel and is closed at th,e bottom. 
3. The combination according fo claire 1 where- 
in the first wall means surrounds the tunnel and 
35 defines an air intake chamber in the shape of an 
annulus completely surrounding the tunnel. 
4. The combination according to claire I where- 
in the second wall means surrounds the tun- 
nel and defines an air ourlet channel in the 
40 shape of an annulus completely surrounding the 
îunnel. 
5. In combination with an upright ship's tun- 
nel, an curer casing of greater diameter extend- 
ing substantially to the level of the top of the 
45 tunnel to provide an annular space therebe- 
tween; a first annular wall in said space extend- 
ing downwardly from said level and defining an 
air intake chamber between said annular wall 
and said casing; means closing the bottom of 
50 said air intake chamber; a second wall between 
said first wall and the curer casing extending 
downwardly from said level at least at the rear 
side of the tunnel and defining an air discharge 
channel between said walls, said air discharge 
55 channel being in free communication with said 
air intake chamber ai a point below the top of 
the discharge channel and being in communica- 
tion ai the top with the outside atmosphere, the 
horizontal cross-sectional area of said air dis- 
60 charge channel being less than that oï the air 
intake chamber; and che or more ports in said 
curer casing af least ai the forward side thereoÏ 
communicating with said air intake chamber and 
opening to the outside atmosphere. 
65 6. In combination with an upright ship's tun- 
nel, an curer casing of greater diameter extend- 
ing substantially to the level of the top of the" 
tunnel to provide an annular space therebe- 
tween; a first annular wall in said space extend- 
70 ing downwardly from said level and defining an 
air intake chamber completely surrounding said 
tunnel between said annular wall and said cas- 
ing; means closing the bottom of said air intake 
chamber; a second annular wall between said 
 first wall and the curer casing extending down- 
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wardly rom said levet to a- lesser depth than 
said.-firstwall and defining an air discharge 
chnnel between said first and second armular 
walls and completely surrounding said furmel, 
said-air discharge channel being in ïree com- 5 
munication ai ifs bottom wlth sail air intake 
chamber and in communication af the top with 
the outside atmosphere, and the thickness of said 
air discharge channel being substantially less 
than that of the air intake chamber; and one or 10 
more air intake ports in said outer casing af 
least ai the forward side thereof communicat- 
ing with said air intake chamber and opening to 
the outside atmosphere. 
JOHN LAMB. 15 
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